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DEVICE FOR THE EPICARDIAL SUPPORT 
AND/OR RESUMPTION OF CARDIAC 

ACTIVITY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a device for epicardial 

support and/or the assuming of cardiac activity having a 
double membrane consisting of an elastic inner membrane 
and a non-expandable outer membrane as Well as a closed 
cavity formed therebetWeen Which can be in?ated and 
de?ated by means of a ?uid. 

2. Description of Related Art 
Such a deviceialthough one Which Works pericardiallyi 

is knoWn for example from the document DE 199 51 220 A1 . 
The device is a minimally-invasive, i.e. percutaneously 
implantable system for the mechanical support and tempo 
rary substitution of the heart’ s pumping function. After prob 
ing the pericardial sac, the device is inserted into the pericar 
dial sac percutaneously in collapsed state or surgically 
positioned in the pericardial sac at the end of an operation 
With the double membrane surrounding the right and left 
ventricles. Thereby the device in its de?ated state is so thin 
that a compression of the adjacent organs Will be avoided. 
Subsequent implantation, the cavity of the double membrane 
is rhythmically supplied through a connecting tube With a 
?uid Which can either be a gas (helium or CO2) or a suitable 
liquid. Due to this rhythmic in?ation and de?ation of the 
double membrane’s cavity and because the outer membrane 
is not expandable in contrast to the inner membrane, the 
double membrane surrounding the heart effects pressure 
transmission and compression of the heart. In so doing, blood 
is urged from the right ventricle into the pulmonary artery and 
simultaneously from the left ventricle into the aorta or, With 
available pumping function of the heart, aids in the systolic 
ejection of the cardiac muscle. 

It is also knoWn that folloWing surgery4even minimally 
invasive surgical procedures as in the present caseiheart 
patients need drug therapy to strengthen the heart. The 
respective medication is thereby normally infused into the 
pericardial sac through a separately-positioned cardiac cath 
eter. Since this entails additional effort With the associated 
risks for the patient, the present invention addresses the task 
of devising this provision of medication to the pericardial sac 
to be a simpler procedure of substantially loWer risk. 

SUMMARY OF THE INVENTION 

This object is solved by a device for the epicardial support 
of cardiac activity of the type as indicated at the outset accord 
ing to the invention in that a second cavity having a ?uid 
permeable Wall limiting the second cavity to the heart is 
provided at the inWard heart-facing side of the inner mem 
brane and that this second cavity can be ?lled With a ?uid 
through a separate ?uid line from outside the patient’s body or 
?uid from Within the body can be drained out. 

The advantage of the present invention can be seen in 
particular in that not only drugs can be infused into the peri 
cardial sac Without additional effort but also that ?uids such 
as Wound secretions, for example, can likeWise be drained 
out. This inventive further development of the device knoWn 
from the document DE 199 51 220A1 is of substantial advan 
tage insofar as the device already surrounds the pericardial 
sac; i.e. Was previously implanted. In this regard, the addi 
tional disposing of a cardiac catheter as has been necessary to 
date thus becomes super?uous. Moreover, it is of immense 
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2 
advantage that the device according to the invention alloWs 
for a very uniform surface-Wide administration of medica 
tion, if desired over the entire surface of the heart covered by 
the double membrane. Finally, it is of great advantage that the 
administration of medication can be given by means of the 
separate ?uid line independent of location, Which is particu 
larly material in the critical post-operative phase. 

There are tWo alternative possibilities provided for con?g 
uring the second cavity With its ?uid-permeable Wall to the 
heart: ?rstly, the second cavity can be limited respective the 
heart by a semi-permeable membrane acting as a ?uid-per 
meable Wall. The second cavity Would then be formed 
betWeen the elastic inner membrane of the double membrane 
and said semi-permeable membrane thereby arranged on the 
heart side. In so doing, the siZe of the pores to the semi 
permeable membrane then de?ne the molecular siZe and vol 
ume of the medication to be administered. 

Alternatively thereto, the second cavity can be constituted 
by a line arranged on the inWard heart-facing side of the inner 
membrane having de?ned openings to the heart. A plurality of 
such lines 10 can of course be arranged on the inWard heart 
facing side of the inner membrane in order to achieve the mo st 
coverage possible in the administration to the cardiac muscle. 
The lines are thereby comparable to drainage tubes Which 
also exhibit knoWn de?ned openings. 

Since external compression of the epicardial vessels is 
undesirable after coronary bypass surgery, the double mem 
brane near the large coronary artery preferably comprises 
variable recesses. This type of double membrane can eitherbe 
custom-made for a patient or, hoWever, as a further advanta 
geous embodiment provides, customiZed to the particular 
requirements of a patient’s heart by means of displaceable 
supports. The variable recesses can thereby be brought into 
their desired position by the surgeon mechanically manipu 
lating collapsible, ?exible bars or half-tubes. These collaps 
ible ?exible bars or half-tubes can be held in the desired 
position during pumping either by their oWn self-adhering 
properties, the use of a tissue adhesive, by a support rail or by 
grooves Within the double membrane Which force speci?c 
positions. 
The folloWing Will make reference to a ?gure in describing 

an embodiment of the invention in greater detail. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1: a schematic representation of the device according 
to the invention; 

FIG. 2: a schematic representation of the device according 
to the invention With an enlarged detail depiction of a second 
cavity comprising a semi-permeable membrane; 

FIG. 3: a representation comparable to that of FIG. 2, 
Wherein this detail enlargement at the upper right noW shoWs 
a second cavity formed by a line; and 

FIG. 4: a representation of the human heart With the 
inserted device and recesses. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 shoWs a schematic representation of a device for 
epicardial support and/ or the assuming or resuming of cardiac 
activity having a double membrane 1 consisting of an elastic 
inner membrane 2 and a non-expandable outer membrane 3 as 
Well as a closed cavity 4 formed therebetWeen Which can be 
in?ated and de?ated by means of a ?uid. The dotted line at the 
inWard-facing side 6 of the inner membrane 2 to the heart 5 
indicates administration of medication, said administration 
being through openings 11 in a ?uid-permeable Wall (cf. 
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FIGS. 2 and 3). The delivery of the medication ensues from 
outside the body by means of a separate ?uid line 9 through an 
insertion catheter 21 in the skin beside the patient’ s sternum. 
Fluid tube 22 likewise runs through this insertion catheter 21 
for in?ating/de?ating the cavity 4 of double membrane 1. 

FIG. 2 shoWs a similar schematic representation of the 
device according to the invention With a detail enlargement of 
the double membrane 1 at the upper right corner of FIG. 2. 
This detail enlargement shoWs a second cavity 7 joined to the 
inWard-facing side 6 of inner membrane 2 Which is limited 
respective the heart by a ?uid-permeable Wall in the form of a 
semi-permeable membrane 8. This second cavity 7 can be 
used to infuse medication into the pericardial sac from out 
side the patient by means of an infusion pump 23 and a 
separate ?uid line 9. Here the siZe of the pores to the semi 
permeable membrane 8 de?ne the molecular siZe and volume 
of the substance to be administered, this is indicated by the 
asterisks in cavity 7 and in the vicinity of the cardiac muscle 
15. 

FIG. 3 shoWs a representation comparable to that of FIG. 2, 
Whereby the detail enlargement here at the upper right corner 
of the ?gure exhibits a cavity 7 formed by one or a plurality of 
lines 10 With de?ned openings 11. Here as Well, medica 
tioniagain indicated by asterisksiis supplied to cavity 7, 
the line(s) respectively, by an infusion pump 23 and a separate 
?uid line 9. The volume of medication supplied here is depen 
dent on the infusion pressure and the siZe of the de?ned 
openings. 
Of course it is also possible With both embodiments of the 

second cavity 7; i.e., Whether formed by a semi-permeable 
membrane 8 or formed by one or a plurality of lines 10 With 
de?ned openings 11 to the heart, to not only administer ?uid 
containing medication but also, for example, drain off Wound 
secretion ?uids. 

20 

25 

30 

4 
FIG. 4 shoWs the heart of a patient With a schematically 

depicted surrounding double membrane 1, the cavity 4 of 
Which is in turn in?atable and de?atable by means of the ?uid 
tube 22. This embodiment of double membrane 1 exhibits 
variable recesses 12, 13, 14 in the area of the large coronary 
artery in order to avoid external compression of the epicardial 
vessels. These recesses 12, 13, 14 are customizable to the 
speci?c requirements of a patient’s heart by means of dis 
placeable supports Which are not shoWn here. 
What is claimed is: 
1 . A device for at least one of epicardial support and assum 

ing of cardiac activity, comprising: 
a double membrane formed of an elastic inner membrane 

and a non-expandable outer membrane, a closed cavity 
being formed therebetWeen Which can be in?ated and 
de?ated by means of a ?uid, 

Wherein a second cavity delimited by a ?uid-permeable 
Wall is provided at an inWard facing side of the inner 
membrane Which, in use, faces a patient’s heart, and 
Wherein the second cavity is ?llable With a ?uid supplied 
through a separate ?uid line from one of outside a 
patient’s body and from Within the body. 

2. The device according to claim 1, Wherein the second 
cavity is limited by a semi-permeable membrane. 

3. The device according to claim 1, Wherein the second 
cavity is formed by a line arranged on the inWard side of the 
inner membrane With de?ned openings. 

4. The device according to claim 1, Wherein recesses are 
provided in the double membrane in an area Which, in use, is 
in an area of the large coronary artery. 

5. The device according to claim 4, Wherein displaceable 
supports are provided by means of Which the recesses are 
adaptable, in use, to requirements of a particular patient’s 
heart. 


